I. Introduction
Neonatal Sepsis or Sepsis neonatorum is a clinical syndrome characterised by signs and symptoms of infection with or without accompanying systemic bacterial infection (bacteremia) occuring in the first month of life. It encompasses neonatal septicemia, meningitis, pneumonia, arthritis, osteomyelitis and urinary tract infections 1, 2, 3 . Neonatal meningitis is infection of the meninges and CNS in the first month of life and is diagnosed if CSF culture is positive or CSF microscopy and biochemistry are suggestive of meningitis in the setting of septicemia 4 . Sepsis is one of the commonest cause of neonatal mortality contributing to about 1.6 million deaths worldwide 4, 5 . Incidence of neonatal sepsis in India according to data from National Neonatal Perinatal Database (NNPD, 2002-03) is 30 per 1000 livebirths 4 . Features of neonatal sepsis are largely nonspecific and comprise of hypothermia or fever (former is more common in preterm low birth weight infants), lethargy, poor cry, refusal to suck, abdominal distension, poor perfusion, pallor, abnormal skin color, prolonged capillary refill time, hypotonia, brady-or tachycardia, respiratory distress, apnea, jaundice, hypo/hyperglycemia. Late features include sclerema, shock, disseminated intravascular coagulation (DIC), pulmonary hemorrhage and collapse 6 . Neonatal meningitis is caused by the same pathogen causing neonatal sepsis and incidence of meningitis is around one tenth to one fourth of that of neonatal sepsis.
Early clinical features of neonatal meningitis are clinically indistinguishable from those of sepsis 8 . Classical signs suggestive of CNS infection like irritability or depressed sensorium, seizures, apnea, full of bulging fontanelle are either less commonly observed or, are late signs of meningitis emphasizing the importance of high index of suspicion and a lumber puncture in evaluation of neonatal sepsis 9 . Importance of LP as a part of diagnostic evaluation of suspected neonatal sepsis has been the subject of much controversies and debate.
Interpretation of CSF(cerebrospinal fluid) is a difficult process and there is considerable overlap between reports from normal neonates and neonates with meningitis.
Four parameters are trditionally evaluated in CSF study apart from culture and gram stain. They are total WBC count, percentage neutrophil count, glucose and protein.
However there is absence of well-established cut-off values of these parameters. Inspite of above mentioned limitations CSF examination is an integral part of evaluation of neonatal sepsis because of lack of reliable clinical and laboratory markers to predict which neonate with septicemia will have meningitis and also 8, 10 . This study thus intends to emphasize the need to perform CSF examination in certain designated cases of neonatal septicemia and thereby attempting to recommend the routine use of lumber puncture as a part of workup of neonatal septicemia.
II. Aims and Objectives
This study aims to provide a clinico-epidemiological profile of evaluated neonatal sepsis cases with special emphasis on neonatal meningitis. Therefore the objectives of this study are: 1. To study cases of neonatal sepsis with special reference to the associated CSF changes in order to estimate the prevalence of neonatal meningitis in this setting.
2.
To study the distribution of lumber puncture positive neonatal sepsis cases amongst the presenting EONS and LONS cases.
III. Materials And Methods
This prospective study was carried out in SNCU & NICU wards of Department of Pediatric Medicine; B.S. Medical College, Bankura, West Bengal. The study period extended from February 2014 to January 2015(1 year). One hundred neonates were included after fulfilling of inclusion criteria and written consent from parents/guardians.
Inclusion criteria comprised of important clinical features viz. Poor feeding, tempture instability, not doing well, abdominal distension, vomiting, apnea, tachyphea, grunting, oliguria, hypotension, brady/tachycardia, irrtability/lethargy, seizures, full fontanel, jaundice, bleeding, sclerema, DIC, collapse . c) Radiological evidence of pneumonia.
Contraindications to perform CSF examination by Lumber puncture included raised intracranial pressure, bleeding neonate, infection of overlying skin, lumbosacral anomaly, very sick neonate.
After a detailed history was taken sepsis screen and blood cultures were sent to the pathilogy and microbiology department of this institute and then CSF study was performed in all septicemic neonates (apart from those having contraindications). CSF study was performed by pathology and biochemistry department.
Meningitis was labelled in a neonate with sepsis in : a) Preterm neonates -If CSF WBC count ≥ 10/cmm or, glucose < 24 or protein > 170 mg/dl. b) Term neonates -If CSF WBC count >8 or, glucose < 20 or, protein > 120 mg/dl.
Other investigations like Computerised Tomography(CT) or, Magnetic resonance imaging(MRI) of brain was done as and when required.
Data analysis was done using SPSS 20 for windows. Standard statistical tests were applied. Rates and proportions were calculated with 95% confidence intervals and level of significance was set at P < 0.05.
Ethical approval of the study and the consent to publish the clinical data derived from the study have been obtained from the Institutional Ethics Committee of B. S. Medical College; Bankura; West Bengal; India.
IV. Result and Analysis
Out of total hundred (n=100) neonates recruited in the study 65 were boys and 35 were girls. Fifty eight neoborns were inborn and 42 were outborns. Mean birth weight of the sample studied was 2280.80 gm. with a standard deviation of 579.75 gm. Twenty three (23) neonates demonstrated CSF changes suggestive of meningitis and seventy seven (77) cases did not. Mean gestational age of the study group was 36.71 wks with a standard deviation of 2.06 wk. Forty (40) neonates were preterm and sixty (60) were full term. The neonatal sepsis cases studied were classified according to day of life with symptom onset into EONS (within first 72 hours of life) and LONS (after Day 3 of life). The prevalence of neonatal meningitis was significantly more amongst the LONS cases as shown in Table 1 . Table 2 shows blood-parameters in the study population subclassified into EONS/LONS groups. Table 2 shows the distribution of the EONS and LONS cases studied into various pertinent categories with only the sub-classification amongst preterm and term neonates and the presence or absence of toxic granules being statistically significant. Table 3 demonstrates the clinical presentation of neonatal sepsis with and without associated meningitis and show that they are clinically indistinguishable except for the relative preponderance of clinical features suggesting CNS involvement (seizures, shrill cry/bulging AF/abnormal neurological findings) during the course of the illness in meningitis.
Cry, reflex and activity were found to be significantly more depressed in neonatal meningitis patients associated with sepsis than those with neonatal sepsis alone. The study did not reveal any significant association between sepsis screen positively and growth on blood culture. Table 5 shows the range of CSF parameters found on evaluation of these neonatal sepsis cases and also the corresponding values in the neonates with associated meningitis. Pre-discharge USG of brain revealed cerebral oedema in 16 neonates; intraventricular hemorrhage (IVH) in 1 neonate; not available in 7 neonates and 76 neonates did not reveal any abnormality. 
V. Discussion
The prevalence of neonatal meningitis among neonatal Sepsis cases was found to be 23% in this study. Some studies have shown that 20-30% of all cases of neonatal septicemia (Early or late) were associated with neonatal meningitis 11 . Our study conforms to those findings. National Neonatal Perinatal Database (NNPD) 2002-2003 has shown that 10.62% cases of sepsis in cases of intramural live births and 19.60% cases of sepsis in cases of extramural admissions had co-existing meningitis. Boys have been found to have outnumbered girls in almost all studies including NNPD report and our study-results are consistent with those observations 4 . In the present study 39% cases of neonatal meningitis were preterm and the rest were term babies. However other studies report that incidence of early onset neonatal bacterial meningitis is higher in preterm than term babies and incidence of late onset meningitis increases with decreasing gestational age 12, 13, 14 . In this study there is relatively higher prevalence of meningitis amongst LONS compared to EONS cases, this finding being consistent with previous studies 15, 16 . In our study 60% of neonates did not have typical symptoms suggestive of CNS infection, which is in conformity with previous observations 17 . In this series 35% of study population had an average neurological status i.e. cry, reflex, activity and 82% and 92% had a normal tone and posture respectively. Hypothermia was found to be more common in LBW neonates with sepsis which is consistent with other studies 2, 18 . In this study 'sepsis screen' was found to be positive in 51% cases included (diagnosed as clinical sepsis) and in 'sepsis' cases with CSF changes suggestive of associated meningitis. So it can be concluded that there no ideal test/combination of tests which can rule out confidently associated meningitis emphasizing the need of a CSF examination in 'neonatal sepsis' cases. This finding is corroborated by other reports also 19, 20 . In the present study, 29% of neonatal Sepsis has positive blood culture which closely agrees with most available datas 21 . In our study 8 out of 23 neonates with CSF changes had a growth in blood culture; rest 15 was found to have a sterile blood culture. This finding strengthens the recommendation of performing CSF examination in all 'septicemic' neonates because in this series 15 cases would have been missed a diagnosis of CNS infection if CSF examination would not have been done.
Appropriate cut-off values for preterm and term neonates were used for assigning a diagnosis of meningitis using CSF cell count and protein level 8 . A low glucose level in CSF is the variable with greatest specificity for diagnosing meningitis 22, 23 . Our study revealed abnormal neuroimaging finding in 17% of cases which is in conformity with other studies 4 . Mortality was found to be higher in cases of 'septicemia' with meningitis than in those without meningitis (i.e. 'septicemia' alone). Thus neonatal meningitis was associated with more adverse outcome than 'sepsis' alone.
VI. Conclusion
1. It was found that many cases of neonatal sepsis had associated meningitis, a significant proportion revealed neither specific clinical signs-symptoms nor, positive blood culture/investigation pointing to CNS involvement. So this study emphasizes the necessity to perform CSF examination in all 'neonatal sepsis' cases. 2. Mortality and morbidity is found to be much higher in sepsis with associated meningitis than in cases with sepsis alone. 
